Inhibitory activity of isoflavones of Pueraria flowers on nitric oxide production from lipopolysaccharide-activated primary rat microglia.
Microglial activation plays an important role in alcohol-induced neuroinflammation. In search for natural medicines that may be of therapeutic potential for alcoholism, two new natural isoflavone glycosides, 6-hydroxybiochanin A-6,7-di-O-beta-d-glucopyranoside (1) and 6-hydroxygenistein-7-O-beta-d-glucopyranoside (2), were isolated from the ethanolic extract of the flowers of Pueraria thomsonii Benth., together with the seven known isoflavones, genistein (3), tectorigenin (4), irisolidone (5), genistin (7), tectoridin (8), tectorigenin-7-O-beta-d-xylosyl-(1 --> 6)-beta-d-glucopyranoside (9), and 6-hydroxygenistein-6,7-di-O-beta-d-glucopyranoside (11). Moreover, gehuain (6) and kakkalide (10) were obtained from the flowers of Pueraria lobata (Willd.) Ohwi. The structures of the new compounds were elucidated by UV, IR, HR-MS, and 1D and 2D NMR spectroscopic methods. Compounds 3-5 substantially inhibited the lipopolysaccharide-induced nitric oxide release from primary cultured rat cortical microglia (IC50: 1.3-9.3 microM). The inhibitory effects of compounds 6, 8, 9, and 11 (IC50: 38-62 microM) were significant but weaker than the above aglycones. However, compounds 1, 2, 7, and 10 showed little inhibitory activity. With regard to the structure-activity relationships of the isoflavonoids for the inhibition of microglial activation, the glycosylation at the C-7 hydroxyl group reduces the inhibitory activity. The methoxylation of 4'-hydroxyl group of 7-glycosylated isoflavonoids reduces the inhibitory activity, while the methoxyl group at the 6-position enhances the activity. The results suggest that isoflavonoids of Pueraria flowers may be of therapeutic potential in alcoholism related to microglial activation.